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IosicHuTebHAS 3amMKMCcKa

[Tporpamma kypca «XUMHYECKHH MHOTOTPAHHHK» HAa YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
COCTaBJIEHa Ha OCHOBE TpeOOBaHUH K pe3ysbTaTaM OCBOEHHsI OCHOBHOW 00pa30BaTeNIbHON MPOrpaMMBbl
OCHOBHOTO o01iero odpasosanusi, npeacraBieHHsix B @PI'OC 00O, a takxke ¢enepanbHOil paboueit
IIPOrpaMMbl BOCITUTaHMS.

[Iporpamma Kypca HampaBieHa Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYy4YHOH I'pPaMOTHOCTH
oOyuyaromuxcs, (HOpMUpOBaHMS MHTEpeca K XHMMHH, pacIIMpeHus Kpyrozopa ydammuxcs. OH
OpUEHTHPOBAH Ha ydanuxcs 6 KIaccoB, TO €CThb TAKOT'O BO3pacTa, KOTJa MHTEPEC K OKPYKaIOLEMY
MHUpPY OCOOCHHO BEJHUK, a CHEIHaJbHBIX 3HAHUW ele He XBaTaeT. PeOEHOK ¢ pOXIEHHS OKpYKEH
pa3INYHBIMU BELIECTBAMH U JIOJKEH YMETh 00paIlaThCsi ¢ HUMH.

C yueToM NCHXOJOrMYECKUX OCOOEHHOCTEH eTel 3Toro Bo3pacra Kypc MOCTPOEH MO MPUHIHUITY
MO3UTHUBHOTO ATOIIEHTPU3MA, TO €CTh OT peOeHKa: « S 1 BelecTBa BOKPYT MEHS».

B mporpamme y4MTBhIBarOTCS BO3MOXKHOCTH Kypca B peanuzanuu Tpedoanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3ysbTaTaM OOydYeHHs, a Takxke pealn3anus
MEXITPEIMETHBIX CBSI3€H €CTECTBEHHO-HAyUHBIX YUeOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHUsl.

B nporpamme kypca ompenensitoTcsi OCHOBHBIE LI€IM M3YUYEHHs] Ha YPOBHE OCHOBHOTO OOIIETo
00pa30BaHysl, IUIAHUPYEMBIE PE3YJIbTAThl: IUYHOCTHBIE, METAIIPEAMETHBIE, IPEIMETHBIE.

I'nasnas yenv Kypca — pa3BUBaTh MbIlUIEHHE, (GOPMHPYsS M TMOAJEP)KUBask MHTEPEC K XHMUHU,

UMEIOIIEeH OrpOMHOE MPHUKIIAAHOE 3HaYeHHE, CIOCOOCTBOBATh (POPMUPOBAHUIO Y YUALIUXCS 3HAHUHU U

YMEHUH, HEOOXOIMMBIX B IIOBCEIHEBHOW XHM3HH JUIsi 0€30macHOro oOpamieHusi C BEIIeCTBaMH,

UCIIOJIb3YEMBIMU B OBITY.

JlocTikeHue 1eneit mporpaMmsl Kypca 00ecredrnBaeTcs pelieHHeM CIEIYONX 3a1ay:

obpazoeamenvHule:

* cdopMupOBaTh MEPBUYHbIE NPEJCTABIECHUS O IOHATUAX: TEJIO, BEIIECTBO, MOJIEKYJa, aToM,
XHUMHYECKHUM 3JIEMEHT;

* T[I03HAKOMUTh C THpocTeiiell Kiaccupukanuei BewecTB (IO arperaTHOMy COCTOSIHUIO, II0
COCTaBYy), C ONHMCAaHUEM (PU3MUECKUX CBOMCTB 3HAKOMBIX BELIECTB, C (PU3NUYECKUMU SBICHUSAMHU H
XUMHUYECKUMHU PeaKUsIMU;

* copMuUpOBaTh NPAKTUUYECKHE YMEHUS U HaBBIKH, HAIIPUMEDP YMEHUE Pa3eliiTh CMECHU, UCIIOJb3Ys

MCTOAbBI OTCTaMBAHMA, (I)I/IJ'IBTpOBaHI/Iﬂ, BbIIIApHWBAaHUA; YMCHUA Ha6J'II-OI[aTB U OOBICHATH



XUMHUYCCKUEC SBJICHHA, HpOI/ICXO,Z[SIH_[I/Ie B HpHpone, 6BITy, I[eMOHCTpI/IpyeMBIC y‘-II/ITeJIeM; YMCHI/IG
pa6OTaTB C BCIICCTBaMH, BbLIIIOJHATH HECIIOXHBIC XHMMHYCCKHE OIIbITHI, CO6J'II-OI[aTI) HpaBI/IHa
TEXHUKH 0€30I1aCHOCTH;

pacCIIMPHUTh MPEICTABICHUE yYalIUXCs O BXXHEHIIIMX BEIIECTBAX, X CBOMCTBAX, POJIM B PUPOJIE
1 JKU3HU YEJIOBEKa;

IMMOKa3aTh CBA3b XMMUHU C JPYTHMMU HAyKaMU.

passuesarowjue:

pa3BHUBATb IO3HABATCJIBHBIC HWHTCPEChI W  HHTCIIJICKTYAJIbHBIC CIIOCOOHOCTH B mponecce
MMPOBCACHUA XUMHUYCCKOI0 OSKCIICPUMCHTA, CaMOCTOATCIbHOCTDH HpI/IO6peTCHI/ISI 3HAaHUM B
COOTBECTCTBHHM C BO3HHUKAOIIMMU KHU3HCHHBIMH HOTpe6HOCT$IMI/I; yqe6H0- KOMMYHUKAaTUBHBIC
YMCHUA,

HaBBIKH CaMOCTOSITEIbHOM pa6OTBI; pacliupuTb Kpyro3op ydamuxcsa C IIPHUBJICYCHUEM
JOITIOJITHUTCIIBHBIX HCTOYHHUKOB HH(bOpMaI_II/II/I;

pa3BUBaTh YMEHHE aHAJTU3UPOBATh WH(POPMALIUIO, BBIACIATH TIIABHOE, HHTEPECHOE.

socnumameslbHble.

CTIOCOOCTBOBATh MOHMMAHUIO HEOOXOIUMOCTH OEpEXKHOTO OTHOIIEHHS K TPUPOTHBIM OOTaTCTBaM,
B YACTHOCTH K BOJHBIM peCypcaM;

MOOUIPATh YMEHHE CIyLIaTh TOBAPUILEH, pa3BUBAaTh UHTEPEC K MMO3HAHUIO;

BOCIIMTAHUE DKOJIOTUYECKON KYJIBTYPBI.

OOmiee YHMCIO 4YacoB, OTBEACHHBIX JUISI M3Y4YEHUS Kypca «XUMHUECKHI MHOTOTPAHHUK

coctaBJiisieT 17 yacos.



Conep:xxanue Kypca

Pa3zgen 1. Xumusa B LieHTpe eCTeCTBO3HaHUA.
XvMHUS KaK 4YaCTb eCcTeCcTBO3HaHus. lIpeiMeTbl eCTeCTBEHHO-Hay4yHOro LMK/Ia. XHMHUYecKas
cuMBo/MKa. [leprioanueckast Tabmmila XumMuueckux 31emeHToB [].1.MeHnzeneeBa. XuMuueckre 3HaKU
U ¢opmysbl. ArperatHble COCTOsIHHS BelrjecTB. [IpocTble U CJIOKHBIE BellleCTBa. MeTayibl U
HeMeTaJlJTbl — CXOZCTBO U oT/iMure. OrnacHble U Ge3oracHble BelljecTBa. CriocoObl 3al[UThl OT BPeJHbIX
BeLL[eCTB.

Pa3znea 2. MaTteMaTHKa B XHUMHH.
OtHOCuUTENbHAs aTOMHAsI M MOJIEKYJIsipHas Macca. MaccoBasi 7107151 SJieMeHTa B COeIMHEHUH. YncThie
BelecTsa U cMecu. Pasnenenne cMmeceii. O0ObeMHas 10JIs ra3a B cMecu. MaccoBast 4o BEILECTBA B
cMecu. MaccoBas 071 BelllecTBa B pacTBope. MaccoBasi A0J1sl IpUMeceH.

Paznen 3. SIBieHust, npoucxoasiiye ¢ BelieCTBAMH.
Xumndeckue | Gpusmdeckue spiaeHus. [Ipr3HaKy XMMHUUECKHUX MPOLIECCOB. Y CIOBHS BIUSIOMINE HA

XUMHUYECKHUE ITPOLUECCHI.

IInanupyemble pe3ybTaThl:

Jluunocmuvie _pesvivmameol

* OCHOBHBIE PUHIHUIIBI OTHOUIEHUS K )KUBON M HEKUBOU MPUPOJIE;

* yYMCHHS B IPAKTUYCCKOH JCATEIHEHOCTH M TTOBCEIHEBHOM KU3HU IS,

* OOBSCHEHHMS XHMHUYECKUX SBIICHUH, MPOUCXOJSAIIMX B MpPHUpOJE, OBITY W HA TPOU3BOJACTBE;
Oe3omacHOrO OOpameHHs C TOPIOYUMH ¢ TOKCHYHBIMH  BEIIECTBaMH, JaOOpaTOPHBIM
000pyI0BaHUEM;

° IIOHUMAaTh CMBICII U HCO6XOIII/IMOCTI) CO6JIIOIICHI/I$I HpeI[HHcaHHfI, npeajiaracMbiX B MHCTPYKIUAX

0 UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOI XUMUU U JIP.;

* I[IO3HABATEJIbHBIX HHTEPECOB M MOTHBOB, HAIIPABICHHBIX HAa W3YyYECHHUE JKUBOM M HEKUBOU
IPUPOJIbI; MHTEJUIEKTYaJbHBIX YMEHMH ([OKa3bIBaTh, CTPOUTH PACCYKICHHS, aHaIU3UpPOBATh,
CpPaBHUBATH, [1€1aTh BHIBOJBI,

*  DKOJIOTMYECKU I'PAMOTHOIO IOBEIEHUS B OKPYXKAIOILLIEH CpEaE;

¢ 3HAYCHHUA TCOPETHUCCKUX 3HAHUI JUIA HpaKTI/I‘ICCKOf/'I JACATCIIBHOCTH 4YCJIOBCKA,



Memanpeomemuble pe3vibmamaol.

MJIAHUPOBATh CBOM JIEUCTBUSI B COOTBETCTBHM C TIIOCTaBJICHHOW MENbI0 U YCIOBUSMH €€
peanuzanuy;

BBITIOJTHATH YUEOHBIC IEHCTBUS B MAaTEPUATM30BAHHOM, PEYEBOM M MBICITUTEIIBHOU (opMe;
MPOSIBIISATH UHUIMATUBY JEUCTBUS B MEKIMUYHOCTHOM COTPYJHHYECTBE;

MCITOJIH30BaTh BHEITHIOI M BHYTPEHHIOIO PEUb IS IIeJIeTIOaranus, MJIaHUPOBAHUS U PETYIISIINN
CBOCH JIeATENILHOCTH;

OBJIQJIETh COCTABJISIONIMMU HCCIEAOBATEIIbCKOM JIEATETbHOCTH, BKJIIOYasi YMEHHE BHJIETh
mpo0JIeMy, CTAaBUTh BOIIPOCHI, BBIIBUTATh THIIOTE3bI, JaBATh ONMPEICICHUS MOHATUSIM, HaOII01aTh,
MPOBOAMUTH MPOCTEHINNE HKCIEPUMEHTHI, JIelaTh BBIBOABI M 3aKIIOYEHHS, CTPYKTYpHUPOBATh
MaTepuai, OObICHATh, TOKa3bIBATh.

0CO3HaBaTh 3HAYEHHE TEOPETUUECKUX 3HAHUMN ISl MPAKTUUECKOM IeITeIbHOCTH YEJIOBEKa.

yMeTh paboTaTh C Pa3IMYHBIMHU MCTOYHHUKAMHM XMUMHUYECKOW HHGpOpMaIu (Hay4HO-TIOMYJISIPHON
JUTEPATYPOH, CIPABOYHHMKAMH), aHAIM3UPOBATH WH(OpMaIKIo, MpeoOpa3oBhIBATh €€ W3 OAHOU
dbopMBI B IpyTyIO;

yMETh aJIeKBaTHO HKCIOJB30BaTh pPEUYEBBIE CPEACTBA IS JUCKYCCHMM M apryMEHTAaIliu CBOEH
MO3UIIMK, CpPaBHUBATh pa3Hble TOYKH 3PEHUS, OTCTaUBAaTh CBOIO TO3MIIMIO, YBAKUTEIBHO
OTHOCHUTBCSI K MHEHHIO OKPY>KaIOIIINX;

yMeTh paboTaTh C PAa3NUYHBIMA HCTOUYHHKAMHU XUMHUYECKOW HMH(OpManuu (HAyYHO-MOMYJISIPHOMN
JUTEPATYpPOH, CIPABOYHHUKAMH), AaHATU3UPOBATh WH(POPMAIUIO, TPeoOpa3oBhIBaTh €€ W3 OIHON
(GbOpMBI B IPYTYIO;

Llo3nasamenvuvie:

OCYIIECTBIISITh TOUCK HEOOXOAMMOH wuH(OpMamMu [Uisi BBIMOTHEHUS Y4YeOHBIX 3aJaHUil C
UCIIOJIb30BaHUEM y4eOHOW JIMTepaTypbl, SHUUKIIONEANN, CIPAaBOUYHUKOB (BKJIIOYAsl JIEKTPOHHbIE,
UQPOBHIE), B OTKPHITOM HWH(POPMAIMOHHOM TIPOCTPAHCTBE, B TOM YHUCIE KOHTPOJIHPYEMOM
MPOCTPAHCTBE MHTEPHETA;

OCYIIECTBIISATh 3aluCh ((pUKCAINI0) BEIOOPOYHON MH(pOpMAIHK 00 OKpYKaloleM MHpe B O cebe
caMmoM, B TOM 4HcJie ¢ HoMOIb0 HHCTpyMeHToB UKT;

UCIOJB30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA, B TOM YHCIIE MOJIENH (BKIIIOUasi BUPTYalbHBIC) U
CXEMBI (BKJIIOYasi KOHLENTyalbHbIE) AJIs PEIICHUS 3a/a4;

CTPOUTH COOOIIECHHUS B YCTHOM M MUCBMEHHOU (hopme;

OCYIIECTBIISATh PACIIUPEHHBIN MOMCK MH(GOPMAIMHA C HCIOJIH30BAHUEM PECYPCOB OMOIMOTEK U
cetu UHTEpHET;

3alUChIBaTh, (PUKCUPOBATh HH(OpPMALMIO 00 OKpYXKAIOUIeM MHUpPE C MOMOIBI0O HHCTPYMEHTOB
UKT;

CTPOUTH JIOTUYCCKUC PACCYKICHHA, BKIOYAIOMINEC YCTAHOBJIICHHUC MPUYUHHO- CJIICACTBCHHBIX



CBSA3EN.

Kovmynuxamuenwie

aJICKBaTHO MCIIOJIB30BaTh KOMMYHHUKATHBHBIE, IIPEKJE BCETO PEYEBBIE, CPEACTBA I PEIICHUS
Pa3IMYHBIX KOMMYHHMKaTUBHBIX 3a7]a4, CTPOUTh MOHOJIOTHYECKOE BBICKA3bIBAHNE
JIOIyCKaTh BO3MOKHOCTb CYIIIECTBOBAHUS y JIIOACH PA3JIMYHBIX TOYEK 3PEHUSA, B TOM YHCIIE HE
COBMAJAIOIIUX C €ro COOCTBEHHOW, M OPUEHTHUPOBATHCS HA MO3MIMIO MapTHEpa B OOIIEHUU U
B3aMMOJCIICTBUY;
YUUTBHIBaTh pa3HblE MHEHMS U CTPEMUTbCS K KOOPAMHALMM DA3JIMYHBIX MO3ULMUH B
COTPYAHHUYECTBE;
(dhopMyIupOBaTh COOCTBEHHOE MHEHHE U TTO3UIINIO;
JIOTOBApUBATHCS U MPUXOAUTH K OOILEMY PEIICHUIO B COBMECTHOW AESTEIbHOCTH, B TOM YHCIE B
CUTyalluu CTOJIKHOBEHHS MHTEPECOB;
CTPOUTH MOHATHBIE ISl MapTHEPA BBICKA3BIBAHUS, YUUTHIBAIOIINE, YTO MAPTHEDP 3HAET U BUIUT, a
YTO HET;
3aJaBaTh BOIIPOCHI;
KOHTPOJINPOBATh JIEHCTBUS NApTHEPA;
BJIa/IETh MOHOJIOTHYECKOW U JUAJIOTUYECKON popmMaMu peun;
(opMHpOBATH HABBIKK KOJIJIEKTUBHOM M OPraHW3aTOPCKON J€SITENbHOCTH;
apryMEHTHPOBATh CBOE MHEHHE, KOOPIMHHPOBATH €r0 C MO3MIMAMHU IMAPTHEPOB NpPU BHIPAOOTKE
o01Iero pemnieHns B COBMECTHOM 1eATeNbHOCTH;
aJIeKBaTHO MCIIOJIb30BaTh pedeBble cpeAcTBa Uil 3()(EKTUBHOrO pemieHuss pa3sHOOOpa3HbIX
KOMMYHMKaTHBHBIX 3a7ad.

lIpeomemnule
gadicHeuwue XumudecKkue NOHAmMuUsA: XUMHS, XHUMHUYECKHE METOJIbl W3Y4YEHUS, XUMHUYECKUH
JJIEMEHT, aTOM, HOH, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsl M MOJIEKYJISIpHAs Macchl, BELECTBO,
KJaccu(UKaUs BELIECTB, XUMHUECKas peakius, Koppo3us, (GuibTpoBaHUe, AUCTHIUISLNSA,
a/IcopOIIMs; OpraHUYecKasi 1 HeOpraHMYECKasi XUMHUSI;, KUPBI, YTIIEBObI, OCIKH, MUHEpAIbHBIC
BEII[ECTBA; KAUECTBEHHBIE PEAKIIUHY;
OCHOGHbIe 3aKOHbl XUMUU: COXPAHEHUS MACChl BEILIECTB, IIOCTOSIHCTBA COCTABA BEILECTBA;
Ha3bIBaThb OT/IEJIBHBIE XHMUYECKHE DJJIEMEHTBI, UX COEAMHEHUS; H3YUYCHHbIE BELIECTBA I10
TPUBUAJILHOM WIM MEXKyHApOJHOM HOMEHKIIATYPE;
BBIMOJIHATh XUMUYECKUI SKCIIEPUMEHT 10 PAcllO3HABAHHIO HEKOTOPBIX BEIIECTB; pacueThl 10
HaXO0XXJICHUIO OTHOCUTEIBHOM MOJIEKYJIIPHOM MAacChl, JOJU BEIECTBA B PaCTBOPE, MJIEMEHTa B
BELIECTBE;
OPOBOJUTH CAMOCTOSITENIbHBIM MOMCK XMMHUYECKOH HHGpOpMalMU C  HCIOJb30BaHHEM

PAa3iIMIHBIX HCTOYHHUKOB (HaquO-HOHy.HHpHBIX PI3,Z[3,HPII>1, KOMIIBIOTCPHBIX 6a3 JaHHBbIX,



UHTEPHET-PECYpPCOB);



TEMATHYECKOE INTAHUPOBAHHUE

KonmuectBo yacos
Ne i/m HaumeHoBaHue pa3aenoB U TeM IpOrpaMMBl B IIpakTudeckue | DCKTPOHHBIC (unpoBbie) 0OpazoBaTEIbHBIE PECYPCHI
cero paboTsI
1 X¥UMUSA B IIEHTPE €CTECTBO3HAHUA 5 [[bubmuoTexa LIOK https://m.edsoo.ru/7f413368]]
2 |Maremaruka B XuMuH 9 3 [[BubaroTeka ITOK https://m.edsoo.ru/7f413368]]
3 SIBneHus1, IPOMCXO/SIIIYe C BellleCTBaMHU. 3 [[bubmmoTeka [IOK https://m.edsoo.ru/7f413368]]
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 17 4

IHOYPOYHOE IINTAHUPOBAHHUE

KommuecTBo yacoB 5
ara JIEKTPOHHBIE (LIU(POBLIE
Ne o/t HaunmenoBanue pa3ienoB U TEM IPOrPaMMBbI [IpakTHyecKue A P (p )
Bceero MIPOBEACHUS o0pa3oBaTeNbHBIE PECYPCHI.
paboThI
1. «XuMHs B HEHTPE eCTeCTBO3ZHAHM S
1.1 XuMus KaK 4acTh ecTecTBO3HaHus. [IpeaqMer xumum. | | He but6mmoreka [JOK
' ®du3uvecKoe TEJIO U BEIIECTRO. g https://m.edsoo.ru/7f413368
Xumuueckasg cuMBoOJIMKa. Ilepuomuyeckas TaOiuma
1.2 | xumuaeckux snemeHToB /.M MepH elJ[ieeBa XI/IMI/I‘IGCKEe 1 2 He bubmaorexa LIOK
' o a ' A https://m.edsoo.ru/7f413368
3HAKU U (POPMYJIBL.
XuMHusa ¥ pu3nkKa. ArperaTable COCTOSIHUS BEIECTB.
1.3 OHaCHBIe(Ii/)I 66301’IaCHIZI€ BEIlleCcTBa Cnoco6LIH3la UTHI OT 1 3 He bubmiorexa [JOK
’ B ' = g https://m.edsoo.ru/7t413368
BpPEIHBIX BEIIECTB.
14 XuMmus u reorpadusi. MuHepaibl 1 TOpHbIE TOPOJIbI. 1 4 He bubnuoteka [{IOK
’ Merasuisl 1 HEMETAJUIBI — CXOACTBO U OTJIMYUE. A https://m.edsoo.ru/7f413368
15 Xumus u ouojorus. OnacHsie 1 6€30MaCHBIC BEIIECTBA. 1 5 e bu6mmorexa [IOK
’ CrocoOpl 3aIIUThI OT BPEIHBIX BEIIECTB. a https://m.edsoo.ru/7t413368
2. «MaTeMaTHKa B XUMHH»
[lepuoanueckas cucrema XuMHUYECKUX deMeHToB (.1 bu6nuoreka [JOK
2.6 1 6 Hen
MenneneeBa. OTHOCUTENbHBIE AaTOMHASI U MOJIEKYJISIpHAs https://m.edsoo.ru/7f413368
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KonnyecTtBO yacoB

Ne ri/mt HaumeHnoBanue pa3fenoB ¥ TeM MPOrpaMMBI Hlata IMEKTPOHHBIC (UBPOBLIC)
} pasit porp Beero TIpakTHYECKHE | 11hopenenus 00pa3oBaTeNIbHEIE PECYPCHI.
paboThI
MaccChbl.
2.7 | IlonsTHE O MPOCTHIX U CIOXKHBIX BEILIECTBAX. 1 7 Hen
3 [Tpaktruueckas padota Nel «CtpoeHre mpocToro u 1 1 R He bubnuotexa [JOK
: CJIO’KHOTO» A https://m.edsoo.ru/7f413368
2.9 |MaccoBas A07s JIEMEHTA B CIIOAKHOM BEIIECTBE 1 9 ue bubmorexa HOK
’ a B ’ a https://m.edsoo.ru/7t413368
710 UYucteie BemecTBa 1 cMecu. Kimaccuduxarnus cmecei. 1 10 He bubnuoreka [JOK
' Mertonbl pa3ieneHus cMecen. & https://m.edsoo.ru/7f413368
211 [Tpaktuueckas padora Ne2 «Pa3znenenue cmecei 1 1 11 e bu6mmoreka [IOK
' Pa3IMYHOrO COCTaBay a https://m.edsoo.ru/7f413368
212 OOBeMHas 10J1s raza B cMecH. MaccoBast JI0JIsl BEIeCcTBa 1 12 e bubmuoreka [JOK
’ B PacTBODE. a https://m.edsoo.ru/7t413368
13 [TpaxTuueckast pabota Ne3 «IIpurorosnenue pactBopa ¢ 1 1 13 He bubmuoteka [{IOK
' 3aJlaHHOM MacCOBOM J0JIell pacTBOPEHHOTO BELIECTBAY. . https://m.edsoo.ru/7f413368
. bubmunoreka LIOK
3.14|Maccosast nomns mpumeceit ! 14 wen https://m.edsoo.ru/7f413368
3. «/BJaeHusi, Npoucxoasye ¢ BeeCTBAMM
315 ®Ou3nYeCKUe U XUMHUYECKHUE SIBIICHUS. Y CJIOBUSA 1 15 ne bubnuoreka [JOK
’ MPOTEKAHUST XUMUYECKUX PEAKITUH. a https://m.edsoo.ru/7t413368
316 [TpaxTrueckas padota Ne4 «IIpu3Hakyu XUMHUECKUX 1 1 16 He bubmuoteka [{IOK
' peaxuuin. A https://m.edsoo.ru/7f413368
. but6mmoreka [{OK
3.17 | O06o06menne 3HaHUN. XUMUYECKasst BAKTOPHHA. 1 17 nen hitps://m.edsoo.ru/7f413368
Oo01ee KOJIM4YECTBO YACOB 110 MPOrpamMme 17 4
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YYEBHO-METOAHYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPOLHECCA

METOIUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

1.

A S

AmukbepoBa JL.IO. “3anumarenpHas xumus’: KHUra njs ydamuxcs, YYuTeNnew u poaurencit. — M.:

ACT-TIPECC;

. Anexcunckuii B.H. “3anumarenbnbie onbIThl o XuMmun™: Kaura nis yaurens. — 2- € u3fl., ucnp. — M.:

[Ipoceemienue;

. Beiconikas E.B. IIporpamma nponeaeBTHUECKOro Kypca Kak «morpyxenue» B npeametr MAPO r.

Mockaa;

. I'adbpuensn O.C., OctpoymoB WN.I'., A.K.Axnebunnn A.K. Xumus. BBognslii kypc.7 kiacc: yueOHOe

nocobue M.: Jlpoda;

. I'yzeit JI.C., CypoBueBa P.I1., Copokun B.B. Xumus: 8-t kmacc: YueOHUK a1 0011€00pa3oBaTEIbHBIX

3aBezieHu#, — M.: Jlpoda;

I'pocce 3., BaiicmanTens X. «XuMust 715 TIOOO3HATENBHBIX».-3-¢  u31.-JIeHnHTrpax: «XuMusny,
Hepsbuna H.E. Beenenue B xumuio (yueOHUK-TeTpans): M .;

Hmutpuena A.U., Unpuna JI.B. «Hamr qom — Ham Ob1T» - M.: «3HaHueY;

Omun A.M., CyukoB B.M. «Xumus B ObITy». — M.: «XuMUs»;



	Раздел 2. Математика в химии.
	Относительная атомная и молекулярная масса. Массовая доля элемента в соединении. Чистые вещества и смеси. Разделение смесей. Объемная доля газа в смеси. Массовая доля вещества в смеси. Массовая доля вещества в растворе. Массовая доля примесей.
	Раздел 3. Явления, происходящие с веществами.
	Химические и физические явления. Признаки химических процессов. Условия влияющие на химические процессы.
	Математика в химии
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